INTRODUCTION
Mid-basilar trunk dissecting aneurysms are uncommon and potentially dangerous lesions. The natural history of this entity has not been well-documented because of its rarity. [1, 5] The location of the dissection can occur anywhere along the basilar trunk, most commonly between the superior cerebellar (SCA) and anterior inferior cerebellar arteries (AICA). [30] Clinical presentation can result from SAH, brainstem compression, or brainstem ischemia, caused by a thromboembolic event. [9, 15, 16, 25, 28, 30] Recurrent SAH has been described in this setting as well. [2, 16, 22, 28, 30, 32] Surgical management of these lesions is particularly challenging because of the difficult surgical access to this area. Current endovascular techniques used to treat these lesions include coil, stent, and pipeline embolization devices. [4, 8, 19, 21] We describe a rare case of a patient who presented with SAH due to a ventral dissecting, mid-basilar aneurysm that was treated surgically via a combined translabyrinthine subtemporal approach. One week after an apparently successful surgery, the patient experienced sudden deterioration due to a new SAH caused by the development of a new aneurysm on the lateral wall of the basilar trunk, distinct from the previously clipped aneurysm.
CASE REPORT
A 54-year-old female woke up with a severe headache and described it as the, 'worst headache of her life'. She went to work as usual, but was later sent home because of lack of improvement in her pain. At home, she was found unresponsive by a family member. Paramedics were summoned, and on arrival she was intubated and ventilated with sonorous respirations in the field. The only contributing medical factors were a history of smoking and a brother who had experienced aneurismal SAH at the age of 21.
On arrival to the National Brain Aneurysm Center she presented with decerebrating posturing and pupil dilatation. Her initial CT-scan revealed a severe SAH (thick basal SAH with intraventricular extension) [ Figure 1 ]. After CT-scan, she underwent emergency ventriculostomy. The admitting angiogram showed a 2.7 mm x 1.8 mm x 1.3 mm aneurysm originating from the ventral aspect of the mid-basilar artery. The aneurysm in the neck measured 2.7 mm in maximum dimension [Figures 2a and b ]. Two-dimensional images of this aneurysm did not reveal any vessel associated with the aneurysm origin, and three-dimensional pictures confirmed the non-branching location. Post ventriculostomy the patient demonstrated neurological improvement to the point where she was withdrawing to pain. As the aneurysm was small and broad-based, a decision was made to proceed with the microsurgical clipping of this complicated basilar trunk aneurysm via a translabyrinthine, pre-sigmoidal, sub-temporal approach.
Intraoperative findings
Under high power magnification, the cerebellopontine angle region was accessed. A significant amount of subarachnoid clot was removed from above and below the seventh to eighth cranial nerve complex. The fifth cranial nerve was identified laterally; an additional clot was removed from between the fifth cranial nerve and the seventh to eighth cranial nerve complex, allowing exposure of the lateral aspect of the basilar trunk. Dissection continued between the fourth and fifth cranial nerves. The aneurysm's proximal neck was identified just above the fourth cranial nerve. A temporary clip was placed on the basilar artery between the fourth and fifth cranial nerves, which was followed by the safe placement of a long bayoneted clip across the aneurysm in the neck. Intraoperative angiography confirmed obliteration of the aneurysm and preservation of flow through the basilar artery.
Postoperative course
Postoperatively the patient continued to improve, until one week later when a change in her clinical status was noted. Further radiological evaluation revealed a new SAH. An emergency angiogram demonstrated the growth of a distinct, laterally directed, sidewall aneurysm, arising from the basilar artery, approximately midway between the AICA and SCA [ Figure 3 ]. This aneurysm was close to, but not contiguous with the previously clipped ventral lesion. Given the pattern and distribution of the hemorrhage on the new CT scan, it was felt that this aneurysm was probably responsible for the second SAH. On account of the small size, with an overall diameter measuring less than 2 mm and a relatively broad neck, it was considered not amenable to primary coil embolization. Endovascular stenting was considered, but in the face of the recent major surgery we were concerned by the potential need for plavix, to limit the risk of instent thorombosis.
The patient was therefore returned to the Operating Room, and the previous craniotomy was re-opened. Once again the fourth cranial nerve was identified; the basilar artery was widely exposed from the posterior fossa below the fourth and fifth cranial nerves, all the way to its bifurcation. In order to allow for clipping of the second lesion, the previously placed clip at the neck of the ventrally located aneurysm was removed. On doing so, it was noticed that this aneurysm was already thrombosed.
The new aneurysm was identified, but during dissection began to bleed. To gain control of the situation a temporary clip was placed on the basilar artery below the fourth cranial nerve. On visual inspection the sidewall aneurysm was sessile, thin-walled, and broad-based. The basilar artery itself, at this point, appeared to be very thin. Bleeding control was achieved by placing a heavily curved clip across the front of the basilar artery, which gently tensioned the neck of the aneurysm, allowing reconstruction of the sidewall of the basilar artery. A second clip was repositioned across the ventral basilar aneurysm that had been previously clipped.
Outcome
The patient made a subsequent, slow, but steady recovery. She underwent repeated angiographic imaging demonstrating a stable appearance at two weeks, three months, and 18 months. At the time of her two-year follow-up, the patient had returned to work and had no obvious neurological deficit, with the exception of unilateral hearing loss from her surgery.
DISCUSSION
Dissecting aneurysms involving the mid-basilar artery are rare and complicated lesions. [1, 5] The occurrence of metachronous SAHs from two aneurysms developing along the mid-basilar artery weeks apart is particularly uncommon. We suspect that the two aneurysms originated from the dissection of the artery, which resulted in local arterial thinning and eventual repeated bleeding.
Posterior circulation dissections most commonly originate and extend into the vertebrobasilar complex from the distal vertebral arteries. [23] Acute basilar artery dissection seems to be associated with a more ominous course and prognosis, in comparison to a dissection limited to the vertebral artery. [14, 19, 20, 28, 35] Clinical symptoms related to mid-basilar artery dissecting aneurysm include brainstem or cerebellar stroke, cranial nerve compression, and less commonly SAH. [9, 15, 16, 25, 28, 30] In general, it has been postulated that dissecting aneurysms are often associated with underlying arteriopathies such as fibromuscular dysplasia, Ehlers-Danlos and Marfan syndromes or cystic medial necrosis, causing structural weakening of the arterial wall and predisposing it to arterial dissection. [12, 24] Cigarette smoking associated with antitrypsin deficiency has been linked to structural wall weakening as well. [7, 29] In our case report, apart from a family history of cerebral aneurysm and current smoking, there have been no other associated co-morbidities.
The acute enlargement of the side wall dissecting aneurysm in this case may be related to an unstable arterial dissection and persistent hemodynamic stress despite the initial surgical procedure. It is possible that the second aneurysm was caused by the fragile basilar artery having been injured by angiography, but the proximity of the second aneurysm to the original lesion seems more in keeping with a second area of dilation related to the same underlying dissection process [Figures 4a and b ]. As both lesions were extremely thin-walled, the possibility also exists that the second lesion was actually the point of SAH originally, but was thrombosed on the original angiogram and then recanalized and rebelled. Nevertheless, at the time of the Several studies have demonstrated that cerebral aneurysms at non-branching sites and saccular aneurysms at branching sites can occur under the same etiological conditions, with the non-branching site formation possibly related to hemodynamic stress. [18] Under normal conditions, cerebral arteries manifest thin arterial media, lack of external elastic lamina, and a dehiscent adventitia, as compared to the extra-cranial vessels. [26, 27] These changes play a key role in protecting the cerebral arteries from fluctuations in blood pressure and flow. [10, 34] The main structural support in the cerebral arteries is provided by the arterial media and internal elastic lamina. Described changes in human non-branching aneurysm walls include overexpression of matrix metalloproteinases 1, 2, and 9, aneurysm walls composed of alpha-SMA-positive and calponin / desmin-negative spindle cells, absent internal elastic lamina, and internal elastic lamina, which is completely disrupted at the neck of the aneurysm. [33] When comparing the nonbranching aneurismal segment to the parent artery, the latter shows thickening of both the intima and media, with preservation of the internal elastic lamina. [33] These previously described structural findings support the intraoperative visual observation of a thin basilar artery associated with a sidewall aneurysm that is sessile and thin-walled.
Unfortunately, the difficult location of these lesions in regard to surgical access provides a particular challenge to neurosurgeons. The basilar artery trunk is located in the 'depth of the valley'. [13] Surgical access to this area is hindered by multiple cranial nerves, perforating arteries, and important venous drainage to the brain stem. Surgical management of this type of lesion is best handled by an experienced neurovascular surgeon with extensive knowledge and experience in skull base surgical approaches including transpetrosal, subtemporal presigmoid, suboccipital, and translabyrinthine approaches. [6, 11, 17, 31] In our experience, an acceptable option would be wrapping the affected segment rather than simply clipping the dilated aneurysmal portion, and endovascular stenting has emerged as a reasonable alternative, which attempts to stabilize similar intracranial dissections. [3] 
CONCLUSION
We describe a rare case of multiple aneurysms arising in relation to a mid-basilar dissection resulting in multiple episodes of SAH. These are difficult and dangerous lesions that can be treated endovascularly or with open microsurgical reconstruction. The intricate location of the lesions poses a particular challenge to neurosurgeons attempting to directly treat mid-basilar lesions. 
